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Abstract 
Price of coal, electricity and oil are key factors affecting economy. Taking the yearly data of 1980-2007 as a sample, we tested 
the fluctuation characteristics and causality of coal, electricity and oil price, and indicated that there is dual-causality between the 
coal and electricity price. Through Cointegration test and State Space Model, effect of coal, electricity, oil price on output and 
price level is tested in this paper. It indicates that there is both positive and negative effect of coal, electricity and oil price on 
output, and then it can not be taken as tools of regulating output in practice. Besides, as important production material, price 
shocks of coal, electricity and oil has steady and strong effect on price level.  Through comparison with the effect of interest rate 
to entity economy, it finds that the regulating effect of adjusting coal, electricity and oil price to price level is superior to the 
effect of interest rate. However, marketization reform of mechanism energy price should be deepened so as to effectively and 
reasonably guiding price level by the marketization price.    
Keywords:  coal price; oil price; electricity price; entity economy 
1. Introduction 
It is the deepening stage of China’s industrialization, and the coal, electricity and oil is the blood of industrial 
economy, whose price fluctuation will significantly affect the economic variables such as out-put and price level. 
Since the international financial crisis in 1998, China’s economy has been affected in certain extent. On hand, China 
stood severe tests by the crisis; on the other hand, the disadvantage of energy pricing mechanism is certainly 
exposed to view. As a matter of fact, price of coal, electricity and oil has been rigidly controlled or interfered by the 
government in China, and then the price rising of raw material can not be transferred quickly to the down-stream 
products, the situation that the more the enterprise producing, the more the deficit significantly influenced the 
enterprises producing activity, and will also result in short supply of energy. Although China has already made clear 
the reform direction and target of the resource products’ pricing mechanism and established the comprehensive 
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assorted programs of oil price, and the lin kage mechanism of coal and oil price, the marketization reform of coal, 
electricity and oil price is still slow. One reason is that under the circumstance of international prices of raw material 
continuously rising, the marketization reform of China’s energy price will bring in great shock of re lated industries, 
and then increase the instable factors of macro economy. 
At present, price of coal, electricity and oil of China is reflect macro-control intention in certain extent, and is the 
important tool, especially in regulating price level. In 2007, authority of China took the temporary price intervene of 
coal, electricity and oil. Besides, in June 19, 2008, oil price was adjusted again according to the situation. August 
2008, the state commodity price depart ment of China has mentioned that the price of coal, electricity and oil can be 
adjusted according to economy situation after Beijing Olympic Game. It can be got that at present, intervene of coal, 
electricity and oil price is still the important tool of macro-regulation. On the basis of objective orientation of 
fluctuation characteristics of coal, electricity and oil price and the relations of them, this paper attempts to test the 
effect of coal, electric ity and oil price on output and price level, compare the function of interest rate and energy 
price regulation, and analyze the significance of coal, electricity and oil price adjustment to the macro -regulation, 
and make clear the necessity of marketization reform of coal, electricity and oil price of China.  
2. Theoretical bases and the review 
It can be divided into two parts of the research on the relation between energy price and economy. The first part 
researches influence of energy price to economy from the macroscopic perspective, and considers that it is negative 
relation of energy price and output and employment status. Scholars such as Robert H. Rasche & John A. Tatom [1], 
D. C. Betty [2] and so on belong to this side. Some scholars such as M. A. Hooker [3] considers that the relation of 
the two variables is not significant, and others believe that the relation is nonlinear. L. Prakash [4], J. D. Hamil ton 
[5] belongs to this part, which paid more attention to the relation of crude oil price and economy variables. The 
second part researches the influence of energy price to the enterprises and the inhabitants, which considers that it is 
negative relation of energy price and the enterprises’ output and the workers wage. M. P. Keane & E. Prasad [6], K. 
Lee & N. Shawn belong to this part [7] .  
In China, JIA Liang & WANG Lili [8] analyze the influence of energy price on the economy. They indicate that it 
is negative relation between coal, electricity and oil price indices with GDP and total volume of trade, while the 
effect on investment in fixed assets and price level is insignificant. YANG Liu, LI Li [9] take yearly data of 1996-
2005 as sample, empirically researched the effect of China’s energy price on output and price level. They indicate 
that there is long-term equilibrium of China’s GDP, energy price and in flation rate. Concretely speaking, economy 
development is negatively reacted to energy price fluctuation in short term, and the latter can not affect price level 
significantly. LIN Yongsheng [10] points out that China’s energy price is not deter-mined by market, it may shield 
the function of inter-national crude oil price shocks to domestic price and even the economy. Therefore, influence of 
energy price to China’s price level to balance of payments is insignificant. CHE Shengbao [11] points out that the 
energy price may affect the price level through certain transmission coefficient. 
As the primary price variables of energy price, coal, electricity and oil price may theoretically affect entity 
economy. First, rise of energy price may influence the enterpris es’ production and investment decision, and results 
in the under capacity operation and idle capacity loss, and even the decrease of demand of investment and labor 
force. Second, it may affect the labor force supply and consumer's decision, to cause the increase of involuntary 
unemployment, and delay the purchase opportunity of bulk commodity. Third, rise of coal, electricity and oil price 
may increase the product cost of downstream industry using oil, and then product price of transport and 
communication trade and other industries should be increase. 
3. Characteristics of China’s coal, electricity and oil price shocks and the relations 
3.1. Characteristic of China’s coal, electricity and oil price fluctuation 
Taking yearly data of 1980-2007 of China’s factory price index of industrial products as the proxy variables of 
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coal, electricity and oil price, Fig.1(a), (b) is respectively the chain index and index number with 1980 of coal, 
electricity and oil. 
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Fig. 1. (a) Coal, electricity and oil price in dex of 1980-2007 (chain index); (b) Coal, electricity and oil price index of 1980-2007 (1980=100) 
It can be seen that since 1980, price index of coal, electricity and oil has been continuously increased. Fluctuation 
of oil price is relatively severer, and coal price taken second place, electricity price is relatively steady. The moving 
trace of coal and oil price is unanimous before 2003, and was deviated after it. On the whole, price fluctuation is big 
in 1995, 2000 and 2005. According to the chain price, the consistency of coal and electricity was high before 2003, 
while price of oil and coal became more coincident after 2003. 
3.2. Relationships of coal, electricity and oil prices 
With the methods of correlation test and Granger causality test, this paper tests  the relationships among coal, 
electricity and oil price. Price indices are the number with 1980 as base period, which is respectively represented as 
CO, EL, and OI. Taking the form of natural logarithm so as to eliminate heteroskedasticity and directly get elasticity 
of related variables. The final variables are represented as LCO, LEL and LOI. Taking stability test of related series, 
the result is as follows in Tab.1. 
Table 1. Results of ADF test of related series 
Variables Form ADF value  Critical value (1%, 5%, 10%) Conclusion 
LCO (C, T, 1) -2.3959 -4.4408, -3.6329, -3.2567 unsteady 
LEL (0, 0, 1) 1.2299 -2.6743, -1.9572, -1.6082 unsteady 
LOI (C, T, 1) -2.3851 -4.4408, -3.6329, -3.2567 unsteady 
DLCO (C, T, 0) -2.3196 -4.4408, -3.6329, -3.2567* steady 
DLEL (0, 0, 0) -1.6755 -2.6743, -1.9572, -1.6082* steady 
DLOI (C, 0, 0) -3.1581 -3.7696, -3.0049*, -2.6422* steady 
It is obviously that series above are all I (1). Based on this, correlation test is adopted, and the result shows that 
correlation of coal price with electricity and oil price is respectively 0.981050 and 0.991409, and correlation of 
electricity and oil price is 0.983166. It can clearly be seen that it is highly interrelated of oil, electricity and oil price. 
Taking Granger Causality test and finds that there is no causality among the three prices with the lag more than 2 
periods, and Tab.2 is the result when the lag phase is 1.  
Table 2. Granger test results of coal, electricity and oil price  
Null hypothesis F-statistic Prob. Result 
LEL →LCO 4.12649 0.05572 Accept 
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LCO →LEL 4.98960 0.03708 Accept 
LOI → LCO 0.08974 0.76759 Reject 
LCO → LOI 5.21034 0.03353 Accept 
LOI → LEL 0.09116 0.76582 Reject 
LEL → LOI 0.0474 0.94580 Reject 
It can be seen that there are linkage effect between China’s coal and electricity price. Concretely speaking, the 
probability of coal price change is the reason of electricity price is 96.29%, and the right about probability is 94.43%. 
Besides, fluctuation of coal price may result in the change of oil price with probability of 96.65%. 
4. Effect of China’s coal, electricity and oil price on entity economy  
4.1. Effect on output and price level 
It is mentioned hereinbefore that China’s coal, electricity and oil price is not market price, and is adopted as the 
tools in regulating economy development especially the price level. This paper attempts to test the effect of coal, 
electricity and oil price to entity economy including output and price level through State Space Models (SSMs).  
Taking GDPz (index of GDP, 1980=100) and CPI (1980=100) as the proxy variables of output and price level, 
and the sample period is 1980-2007. Result of stability test shows that both of them are I(1), and then the 
Cointegration test of output and price level with coal, electricity and oil price are adopted. The result is shown in 
Tab.3. 
Table 3. Cointegration of output and price level with coal, electricity and oil price  
Hypothesis Eigen value Trace statistic 5% crit ical Prob. 
LGDPz and LCO, LEL, LOI 
None* 0.903615 49.12749 27.58434 0.0000 
At most 1 0.595093 18.98607 21.13162 0.0972 
At most 2 0.319796 8.092611 14.26460 0.3694 
At most 3 0.001109 0.023306 3.841466 0.8786 
LCPI and LCO, LEL, LOI 
None* 0.746640 53.28933 47.85613 0.0142 
At most 1 0.567778 23.08458 29.79707 0.2419 
At most 2 0.189559 4.630638 15.49471 0.8467 
At most 3 0.000307 0.006755 3.841466 0.9339 
Note: test form is determined by Johansen Cointegration test summary, lag phase is the lag of VAR minus 1.  
According to Tab.3, there are cointegration of out-put and price level with coal, electricity and oil price in the 
long run. In order to test effect of coal, electricity and oil price on economy, Granger Causality test is adopted, and 
result is shown in Tab.4.  
Table 4. Granger causality test of output and price level with the coal, electricity and oil price  
Null hypothesis F-statistic Prob. Result 
LCO →LGDP 4.81521 0.02203 Accept 
LEL→ LGDP 2.05225 0.15908 Reject 
LOI→ LGDP 4.39953 0.02885 Accept 
LCO → LCPI 4.36151 0.02959 Accept 
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LEL→ LCPI 4.02564 0.03705 Accept 
LOI →LCPI 4.53724 0.02636 Accept 
Note: lag phase is 2 periods 
According to Tab.4, coal, electricity and oil price can impact on economy, and the effect on price level is prior to 
output. It is the reason that why China’s government regulated price level especially inflat ion through adjusting coal, 
electricity and oil price in practice. As for the causality, probability of coal and oil price is the reason of output is 
respectively 97.78% and 97.12%, while the causality between electricity price and output is insignificant. Moreover, 
the causality between coal and oil price with price level is extremely significant. Based on this, two SSMs which 
respectively taken LGDPz and LCPI as dependent variables, LCO, LEL, LOI as independent variables are 
constructed so as to test the influence of coal, electricity and oil price to output and price level. The results are 
shown in Tab.5 and Tab.6. 
Table 5. Results of SSM between LGDP and LCO, LEL, LOI  
 Coefficient SEM Z-statistic  Prob. 
C(1) 1.99366 0.57594 3.46158 0.0005 
C(2) -3.65881 0.34387 -10.6402 0.0000 
 Final state Root- MSE Z-statistic Prob. 
SV_LCO 0.24095 0.27704 0.86971 0.3845 
SV_LEL -0.29989 0.25451 -1.17829 0.2387 
SV_LOI 0.6663 0.1079 6.17808 0.0000 
Table 6. Results of SSM between LCPI and LCO, LEL, LOI  
 Coefficient  SEM Z-statistic  Prob. 
C(1) 2.06296 0.387596 5.32246 0.0000 
C(2) -4.31388 0.251088 -17.1807 0.0000 
 Final state Root-MSE Z-statistic Prob. 
SV_LCO -0.52207 0.19967 -2.61473 0.0089 
SV_LEL 0.60737 0.18343 3.31130 0.0009 
SV_LOI 0.48186 0.07773 6.19935 0.0000 
It is clearly that the SSMs are all in sound fitted. Then, state series can be generated to reflect dynamic effect of 
coal, electricity and oil price to entity economy. Fig.2 and Fig.3 is the moving trace of time-varying efficacy. 
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Fig. 2. T ime-varying efficacy of oil, electricity and oil price to output    Fig.3. Time-varying efficacy of oil, electricity and oil price to price level 
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 Fig.3 and Fig.4 represent the efficacy direction. It can be seen that both of the efficacy of coal, electricity and oil 
price to output and price level shocked with wider band, and efficacy fluctuation extent of the former is bigger than 
the latter. 1) It is negative relation of coal price and the output, while the efficacy decreased gradually. Concretely 
speaking, in the sample period, the efficacy shocked in [-0.57072, -1.46305], and the average value is -0.8925. In 
addition, relation of coal price to price level is dynamic. It is positive before 1996, which fluctuated in [0.1840, 
1.0445], and the average value is 0.6999, the peak period is in 1993. While, it is negative after 1996, which shocked 
in [-0.2727, -0.6112] and the average value is -0.5109. 2) Efficacy of electricity price to output is small and negative 
in most of periods. The amplitude is big before 1990 and is steady at present. When eliminated the periods with 
negative effect, efficacy shocked in [-0.00911, -4.0085], and fasten on 1984-1987. In addition, relationship of 
electricity price and price level is uncertainty. Before 1995, it is negative expect for 1981 and 1982, and fluctuated 
in [-0.0656, -0.4566] with the average value of -0.3093. The efficacy became positive after 1995, and fluctuated in 
[0.1339, 0.8201] with average value of 0.6121. It is relatively higher, and is steady at present. 3) Relation of oil 
price and output is dynamic, which can be divided into three stages. First is the period of 1984-1989, in which the 
influence of oil price to output is positive and big, the average value is 2.3753. The second period is 1990-1993, in 
which the efficacy is negative and small with the average value of -0.1717. The third period is the phases after 1994, 
in which the influence is positive continuously increased. It shocked in [0.0171, 0.6663] and is steady at present 
which shocked around 0.6663 with the average value of 0.4963. In addition, effect of oil price to price level is 
positive in most of periods and shocked in [0.0071, 0.5048] with the average value of 0.2935, which coincides with 
the theory. It is steady at present, and shocks around 0.4819. 
4.2. Comparison of effect of interest rate and coal, electricity and oil price on entity economy 
Taking financial institutions’ one-year loan rate R as the agent variable of policy interest rate, adopting natural 
logarithms. Result of unit root test shows LR is I (1). Then, Granger Causality test of LR and LGDPz, LCPI is taken. 
It shows that the probability of LR is the reason of LGDPz is 93.87% with 3 periods lag. Based on this, SSMs are 
constructed, and state series are generated so as to reflect the efficacy dynamically. Fig.4 is the moving trace of 
time-varying efficacy in sample periods. 
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Fig. 4. Time-varying efficacy of interest rate to output and price level 
According to Fig.4, efficacy moving trace of interest rate to output and price level is similar, which shows a 
downtrend, but efficacy to output is prior to price level. Concretely speaking, efficacy of interest rate to output 
shocked in [-0.57072, -1.46305], and the peak period is 1981, after which the efficacy de-creased continuously, the 
average value is -0.80229, and reached the lowest -0.57072 in 2007. According to the direction of interest rate 
reform of China, policy interest rate is to be abandoned gradually as monetary tool. Then, it is coinciding with 
China’s practice. In addition, efficacy of interest rate to price level shocked in [-0.09799, -0.64738], and 
continuously decreased. The average value is -0.33069. 
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 It can be seen that: 1) Both output and price level can be regulated by interest rate, but the effect on the former is 
relatively high and steady, which is prior to the effect on the latter. According to China’s practice, policy interest 
rate is still adopted as important monetary tool, and is proved to be effective in regulating output. Moreover, the 
positive and negative effect of coal, electricity and oil price on output appeared by turns, and is unsteady. Therefore, 
as for the hierarchy of operation, authorities cannot regulate output through adjusting the price of coal, electricity 
and oil. However, the influence of coal, electricity and oil price to price level is steady and bigger than interest rate 
regulation. It possesses guiding effect of price level. 2) Interest rate is the pricing standard of other financial assets. 
To adjust interest rate may lead to the shocks of the real estate and stock market, and may even bring low the 
economic circumstances. However, adjustment of coal, electricity and oil price can not lead to re -pricing of financial 
assets, therefore, although the coal, electricity, oil price and interest rate is effective in holding down inflation, since 
the coal, electricity and oil price cannot result in re -pricing, it is a better choice than interest rate. 
5. Conclusions  
1) China’s coal, electricity and oil price increased continuously in 1980-2007, and the fluctuation of oil price is 
the biggest. Moreover, the change of coal and electricity price is significantly similar before 2003, and is deviated 
after it. According to China’s practice, the Coal-electricity Tariff Automatic Mechanism has been carried out since 
the end of 2004. The first and second implantation was respectively adopted in May 2005 and June 2006. In 2007, 
although the condition is satisfied, it has not been implemented in order to avoid economy shocks. Since the price 
indices this paper adopted are factory price of commercial products, when the coal price shocked in vast scale and 
reached to limitation, the Coal-electricity Tariff Automatic policy should be taken. Thus, the shocks of price indices 
are not contradicted with the practice. As for the causality, price of coal and electricity has great relevance and is 
interact as both cause and effect. Additional, the shock of coal price may result in the change of oil price.  
2) Since the influencing direction of coal, electricity and oil price to output is not same in different stage, it is 
infeasible to regulate output through adjusting coal, electricity and oil price, otherwise, it may divorced with 
anticipation. However, the efficacy of interest rate to output is relatively high and steady, and then policy interest 
rate is still adopted as important monetary tool in regulating output. 
3) Interest rate, coal, electricity and oil price all can be taken as the tool to regulate price level. Concretely 
speaking, the relation of interest rate and price level is negative, namely when interest rate increased, the 
price level dropped, and vice versa. In addition, efficacy of interest rate to price level dropped gradually, and 
is very small at present. However, effect of coal, electricity and oil price to price level is relatively high and 
steady, in which, the efficacy of electricity and oil price is prior to coal price. Since the adjustment of coal, 
electricity and oil price can not result in re -pricing of other financial assets as interest rate, it is a better choice 
in hold down inflation. 
4) Price of coal, electricity and oil is the “policy price” in China. Then, although it can regulate price level in a 
certain extent from the perspective of policy, it can not reflect the relationship between supply and demand 
by rule and line. Therefore, to continuously promote market-based reform of energy price, to straighten out 
the factor price, and to stabilize the economic shocks, and finally to spontaneously carry out macroscopic 
readjustment and control through market-based price of coal, electricity and oil is the inevitable choice. 
Market-base reform of energy price may exacerbate fluctuation of inflation in short-term, therefore, currency 
issue of the centre bank should be matched with the reform. However, aggregate demand can be kept down in 
the long-run, and it may not result in economy downturn as the interest rate policy. In addition, market-based 
reform is also propitious to energy-saving and emission-reduction and optimization of economic structure 
through market mechanism.  
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